Background: Bronchiolitis is the blockage of small airways of the lungs due to viral infection. It usually affects children younger than 2 years and may present as fever, cough, wheezing and breathing difficulty. It is usually caused by respiratory syncytial virus or human rhinovirus. The aim of current study was to evaluate the geodemographic risk factors for bronchiolitis in infants in Al-Hillah city, and provide analysis of both infantile and maternal variables that contribute to recurrence of bronchiolitis. It also aimed to impact local health authorities in Babylon to advocate breastfeeding, and minimize problems related to prematurity all of which lessen the financial burden of bronchiolitis. Methods: The study was a cross-sectional study conducted in Al-Hilla city, Babylon, Iraq, from 1 st , November 2017 until 15 th , March 2018. The study included 720 infants (one year of age or younger) with recurrent bronchiolitis who were residents of Babylon province. Data were collected using special questionnaire that included various demographic and clinical variables. Results: Mean±SD age of infants was 5.85±3.24 months with mean birth weight of 5813.3±2290.9. Majority of them had bronchiolitis in winter. There was significant association between crowding index and both timing and number of attacks (P<0.05). Similarly, there was significant association between maturity at birth and each of number of attacks and type of feeding (P<0.05). Conclusion: Certain demographic risk factors are associated with bronchiolitis and its recurrence in Al-Hilla city, including prematurity, artificial feeding and high crowding index.
Introduction
Bronchiolitis stands out as one of the foremost respiratory illnesses that affects mostly young children especially during autumn and winter months in Babylon and is attributed to the blockage of the very minute airways in the lungs due to a multitude of viruses, especially infection with respiratory syncytial virus (RSV) [1] . Its clinical impact is mainly on children aged 2 years or younger [2] . Caregivers of affected children reported a multitude of symptoms that may include pyrexia, cough, sneezing, runny and stuffy nose, wheezing and respiratory problems, but more serious cases may be associated with more dramatic presenting symptoms like flaring of the nose, a disturbing audible grunting, or rescission between the ribs [3] . Al-Joborae (2019): Wheezy chest in infants December 2019 Vol. 22 (9) 
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Nearly, three quarters of Bronchiolitis are attributed to RSV; the other quarter is due to infection with human rhinovirus [4] . It is the most common reported lower respiratory tract disease in infants globally [1, 2, 3, 4] . Infants in the first year of life especially those who have not reached their sixth month of life, exposure to weaning foods very early in life which is a widespread practice in Iraq, those who reside in or visit crowded areas, children who are forced to withstand second-hand smoke due to exposure from their parents or caregivers, and infants who have been artificially fed exclusively following birth via Cesarean Section are at increased risk for bronchiolitis [5] . Children born with extremely low birth weight (ELBW) and very low birth weight (VLBW) may contract a more dramatic form of the disease, and those infants born just around thirty six weeks of gestation may also be more susceptible to this ailment [6] . Children younger than one year of age with chronic lung disease (CLD), congenital cardiac defects, immune deficiency disorders and inherited neuromuscular or metabolic diseases are especially at high risk of requiring lengthy hospital admission stays [7] . Moreover, infants born before 37 weeks of gestation are also more liable to these infections due to compromised development of both pulmonary and immune systems in particular [8] . It has been widely reported in the medical literature that prematurity leads to an increased likelihood of hospitalization for viral bronchiolitis [9] . Bronchiolitis peaks in incidence in children aged two to six months [10] . Nearly, a quarter of a billion new cases of bronchiolitis are reported globally every year and just under 5% of infants who contract the disorder are in need for hospital admission in tertiary health care centers. Factual evidence also attributes bronchiolitis with subsequent wheezing bronchitis and asthma [11] .
There is also a growing body of evidence that suggests exposure to air pollution among the trigger factors for this lung disease [12] . Despite the fact that many studies reported the importance of early environmental exposures in the development of asthma [13] , only a very small number of studies had linked exposure to air pollution as a risk factor for bronchiolitis [14] . Parental atopy, lack of non-exclusive natural feeding, exposure to second hand smoke from cigarettes and infants residing in crowded areas, may be risk factors for bronchiolitis. Outbreaks in winter in the Northern hemisphere are common [15] . Mortality among those who are admitted to pediatric wards is close to 1% [16] . Therefore, current study was aimed to evaluate the various local geo-demographic conditions as possible risk factors for bronchiolitis in infants in Al-Hillah city, and provide an in-depth analysis of both infantile and maternal variables that contribute to recurrence of bronchiolitis. Also, it was aimed to impact local health authorities in Babylon city to design plans of action that advocate breastfeeding and minimize problems related to prematurity all of which lessen the financial burden of bronchiolitis on the health budget.
Patients and Methods
The study was a cross-sectional study conducted in Al-Hilla city, Babylon, Iraq, from 1 st , November until 15 th , March 2018. The study included 720 infants (one year of age or younger) with recurrent bronchiolitis who were residents of Babylon province. Data was collected using special questionnaire that included various demographic and clinical variables.
Inclusion criteria were:  Infants of both genders below one year of age.
 Residents of Babylon province.
 Infants with recurrent attacks of bronchiolitis.
All participants were informed about the purpose, requirements and procedures of the study. They were also informed that their participation in the study was voluntary. A self-structured questionnaire sheet was designed by the author and included Infant variables as well as parental geo-demographic characteristics.
Results
The study included a total of 720 infants with mean±SD age of 5.85±3.24 months and mean±SD birth weight of 5813.3±2290.9 and the mean±SD gestational age in weeks was 36.81±1.54 (Table 1) . Table ( 2) showed that the mean±SD age of mothers of infants with repeated attacks of bronchiolitis was 25.76±5.07 years, two thirds of them were illiterate or with a primary level of education. Table 3 showed that three quarters (74.6%) were living in homes with less than four rooms. Their homes were made of baked bricks as construction material in 90.8% of them. Seventy-two percent used electric devices as sources of heating in winter. Over one-third had their toilets outside the main home compounds. One in five of these houses were used for storage of goods or rearing of domestic animals. Regarding association between crowding index and both timing as well as number of attacks, there was significant association between (P<0.05. Table (4) described the statistical association in details. Figure ( 1) showed that one in five infants were exposed to weaning foods earlier than 4 months of age and up to 37.9% were introduced to weaning foods at an age of 4-6 months while Figure ( 2) showed that 87.8% of attacks occurred in winter. 
Al

Discussion
The average age of respondents was 5.85 months, with the mean age falling within the late preterm period (36.81 weeks of gestation). International studies had indicated that prematurity per se has been linked with an increased risk of pediatric ward care for bronchiolitis caused by respiratory syncytial virus, with scholarly articles indicating that those born moderately premature, after 32 weeks till 35 weeks of gestation, have a higher likelihood than those born after completed 37 weeks gestational age, as pointed out by a European birth cohort done in Italy in which a multitude of risk factors were studied of consecutive live births born from a period between 2009 till 2012. The respondents were enrolled at birth and tracked for the first 12 months of their lives.
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All the 2300 subjects were born moderately preterm, 32 to less than 35 weeks, matched by gender and gestation with 2 groups of babies; one of which included those born 35-37 weeks gestational age and the other cohort included full term babies born after completed 37 weeks [17] .
Only over half of participants lived in an urban environment (52.8%), half of them were part of a family with three children or more (50.8%), over 70% were living within extended families and one in ten of them was cared for in daycare nurseries.
Only 30.2% of respondents were exclusively breast-fed while the majority of them were either artificially fed or received both natural and artificial (mixed) feeding. A substantial number (72.9%) of the respondents who were artificially fed were exposed to bottle feeding from day one of life. The study showed that 88% of respondents who were exposed to non-formula full adult milk powder during infancy and within the first two years of life, were made to drink by their caregivers a popular affordable milk powder called Al-Mudhish which is imported from Oman.
A proportion (64.9%) of babies were born in winter season, one in five of respondents had more than 5
attacks of bronchiolitis since birth.
The average age of mothers of infants with repeated attacks of bronchiolitis was 25.76 years, two thirds of them were illiterate or with a primary level of education.
In an analytical study carried out in Tennessee in the United States, a linear trend in five hundred grams increments showed no positive association between increasing newborn weight and acute bronchiolitis cases (P<0.0001). In addition there was significant negative association between age of respondent mothers and bronchiolitis cases during infancy. A comparison was made of newborns of women aged 20-29 years, those babies of teenage girls aged 15-19 had a minute incremental rise in the likelihood of presenting with bronchiolitis (Hazard ratio 1.05, 95% CI 1.01-1.09), while infants of more mature mothers were less prone including mothers in the fourth decade of their lives (Hazard ratio 0.76, 95% CI 0.72-0.79) and 40-44 (Hazard ratio 0.54, 95% Confidence Interval 0.43-0.68) [18] .
Protective factors in the group of infants born after completed 37 weeks were higher neonatal weight and incremental age of mothers. Three quarters (74.6%) were living in homes with less than four rooms. Their homes were made of baked bricks as construction material in 90.8%. About 72.3% used electric devices as sources of heating in winter. Over one third had their toilets outside the main home compounds. One in five of these houses were used for storage of goods or rearing of domestic animals.
There was a significant association between the crowding index of 8 or more with repeated attacks in winter season (85.4%). There was another significant association between the number of attacks of bronchiolitis and maturity at birth especially in preterm infants. There was similar significant association with type of feeding.
One in five infants were exposed to weaning foods earlier than 4 months of age and up to 37.9% of them were introduced to weaning foods at an age of 4-6 months.
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Moreover, fifty-five percent of households had a crowding index of 8 persons or more. High levels of exposure to passive smoking, in a study carried out in Iraq, dramatically increased the likelihood of bronchiolitis approaching more than double, 2.4 times in comparison to respondents with lack of exposure. Natural feeding significantly lessened the likelihood of contracting the illness by 5 times compared to those on mixed or artificial mode of feeding. A family history that includes atopy causes a substantial increase reaching 9.5 times of having the illness. Respondents with raised crowding index increased the risk by over six times when compared to children inhabiting less crowded living quarters. The study highlighted that the crowding index seemed to be of more importance than lack of exclusive natural feeding and family history of atopy as risk factors for RSV bronchiolitis [19] . Furthermore, about 87.8% of attacks occurred in winter. An international study conducted over six years concluded that RSV bronchiolitis exhibited a distinct biennial seasonal pattern with alternating sized peaks in winter months [20] .
Well over two-thirds of respondents reported presence of smokers within the household. In an international study that included a total of 101,245 infants, asthma (as a medical condition in mothers) in addition to tobacco smoking during pregnancy were both linked with the contraction of bronchiolitis in mature normal birth weight subjects with the exclusion of congenital heart or lung diseases. When neither risk factor was documented, the risk dropped by nearly 50% [21] .
Conclusion
Certain demographic risk factors are associated with bronchiolitis and its recurrence in Al-Hilla city including prematurity, artificial feeding and high crowding index.
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